The morphological response of Chironomus gr. thummi larvae after a spill of xylene (10000 1) and toluene (7500 1) in a brook was investigated. At the site of the spill, the proportion of larvae with mentum and antennal deformities increased in the following months. Downstream (500 m), no such clear response could be discerned. Mandible deformities occurred as well, but the fluctuations could not be related to the pulse pollution. Fugacity and concentration models predict a higher affinity of xylene to sediments and biota. Therefore, a short term 72 h exposure test with xylene (0, 10, 100, 1000 µl/l) was performed on early instar larvae. Fourth instar larvae with a split medial mentum tooth represented 15% of the surviving population (mortality was 44%) at a concentration of 10 µl/l xylene.
INTRODUCTION
Benthic macroinvertebrates, and chironomids in particular, are used as bioindicators for environmental stress in aquatic ecosystems at different levels of biological organisation: the ecosystem-, population-, species-and organism-level (SHEENAN & KNIGHT, 1985) . The latter level includes biochemical indicators, energy metabolism, enzyme activities, ion regulation, physiological indicators, behavioural responses, life-history responses, use as sentinel organisms (i.e. bioaccumulation measurements) and morphological deformities (JOHNSON et al., 1993) .
Morphological deformities in organisms may be the visible consequence of biochemical and physiological disturbances associated with environmental stress. Most attention has been focused on Chironomidae larvae because this insect group offers many advantages as potential bioindicators in aquatic systems (WARWICK, 1988; VAN URK et al., 1992) : the family Chironomidae is ubiquitous and represents the single largest family of aquatic insects. Thanks to their high species diversity, the larval (most active) stage is found in almost every type of aquatic habitat. Benthic species are in close contact with aquatic sediments and hence with the associated pollutants bound to detrital organics and mineral particles. Most benthic chironomids are filter feeders and/or scrapers (mixed feeders). Consequently they come into close contact with pollutants through their diet. Thanks to their relatively short and often merovoltine life cycle and their high densities the larvae are relatively easy to sample. Some species in the tribus Chironomini and in the subfamily Tanypodinae are very tolerant to anoxic conditions prevailing in polluted environments (WARWICK, 1985 (WARWICK, , 1990 . When other biota are eliminated, these surviving organisms may be suitable indicators of pollution changes. The relatively large body size of instar 4 larvae from certain species and their suitability to laboratory experiments is also an advantage. Finally, their morphological deformity response can be quantified in a variety of ways, due to the indentation or segmentation of the structures involved.
Deformed Chironomus larvae were reported by BRINKHURST et al.
( 1 968) in the Western part of Lake Erie (Canada). SAETHER (1970) also found deformed larvae in the lakes of the Okanagen valley (British Columbia). HAMILTON & SEATHER (1971) concluded from the distribution of deformed larvae that deformities might be induced by pollution originating from heavy metals and organic xenobiotics (especially pesticides) but not from domestic effluents. In latter publications, this statement is often being referred to as the 'Hamilton-Saether hypothesis'. The part of the hypothesis related to organics is tested in the present study by means of field screening of deformities after a spill-over of two organic solvents, xylene and toluene, and experimental exposure of larvae to one organic compound, xylene.
MATERIAL AND METHODS

Field study
On the loth of June 1992, 10000 liter xylene and 7500 liter toluene were accidentally spilled over from a paint factory into the Molengracht in Gent ( fig. 1) . The chemical and physical properties of these organic solvents are listed in table I.
The Molengracht is a shallow ditch with hardly any current. Water depth varied during the sampling campaign between 0.1 and 0.6 m and was a
